Enumeration, isolation and identification of bacteria and fungi from soil contaminated with petroleum products using layer chicken droppings as an amendment The media used were nutrient agar for total heterotrophic bacterial count, potato dextrose agar for fungi count, serial dilution was carried out and the pour plate technique was employed. Colonial morphology, Gram staining and biochemical test were used for the identification and characterization of the microorganisms. The microbial count of the layer chicken droppings had a total heterotrophic bacteria count of 1.32 x 10 7 cfu/g and Fungi count of 2.07 x 10 6 cfu/g while soil contaminated with petroleum products had a total heterotrophic bacteria count of 3.19 x 10 6 cfu/g and fungi count of 3.9 x 10 5 cfu/g respectively. The bacterial general isolated were Proteus vulgaris, Klebsiella pseudomonas and Escherichia coli. The fungi isolated were Mucor species, Aspergillus species, Penicillium species and Fusarium species in significant numbers throughout the period of analysis. The implications of these finding is that the microorganisms isolates found in these layer chicken dropping can be useful in the bioremediation of soil contaminated with petroleum products and possibly other oil polluted sites.
INTRODUCTION
Microbial degradation is the major mechanism for the elimination of used petroleum products from the environment (Ibe, 1984; Atlas and Bartha, 1992) . Barka and Atlas (1977) also reported that the ability to actively decompose specific fractions of petroleum oil is displayed by many microorganisms; In recent years, many microbial ecologists have identified various microbial species that are effective degrader of hydrocarbons in natural environments. Many of these microbial consortia have been isolated from heavily contaminated areas. However, bacteria play the central role in hydrocarbon degradation. The driving force for petroleum biodegradation is the ability of microorganisms to utilize hydrocarbons to satisfy their cells growth and energy needs. A large number of studies report that low molecular weight alkanes are degraded most rapidly. Mixed cultures carryout more extensive biodegradation of petroleum than pure cultures (Ghazali et al., 2004 , Sun et al., 2005 Gerde et al., 2005; Trinidade et al., 2005) . In many ecosystems, there is already an adequate indigenous microbial community capable of extensive oil biodegradation provided that environmental conditions are favourable for oil degrading metabolic activity (Capelli et al., 2004; Richard and Vogel, 1999; Kim et al., 2005) . There are several advantages relying on indigenous microorganisms rather than adding microorganisms to degrade hydrocarbons. Firstly, natural populations has developed through many years, these microorganisms are adapted for survival and proliferation in that environment. Secondly, the ability to utilize hydrocarbons is distributed among a diverse microbial population. This population occurs in natural ecosystems and either independently or in combination metabolizes various hydrocarbons. Many times when the amount of microorganisms is sufficient in the contaminated environment, microbial seeding is not required. Nutrient availability, especially of nitrogen and phosphorus, seems to be the most limiting factors. It was confirmed that these nutrient enhance growth of microorganisms which leads to more rapid decomposition of contaminants (Chaineau et al., 2005; Coulon et al., 2005) . The aim of this study is to enumerate, isolate and identify bacteria and fungi from soil contaminated with petroleum products using layer chicken droppings as an amendment thereby bring about bioremediation.
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MATERIALS AND METHODS

Collection of Samples
The soil samples were collected from a mechanic workshop along Airport road Kano in a sterile dark polythene bag using sterile spatula at the depth of 10cm.
This was transported to the Microbiology laboratory for further processing. The layer chicken droppings was collected from Agrovet poultry farm at Kwakwachi using a sterile plastic container, air dried, ground and stored in the laboratory at room temperature Biodegradation Experiment Contaminated soil sample (1.2kg) was sieved, moistened and kept at room temperature. The soil samples (300g) were then separated into four (4) glass jar containers, chicken droppings were added to two set up at 5% and 10% respectively, 2% formaline solution was applied to one set up as control 2 and the control 1 (contaminated soil without amendment) and observed for eight (8) Table 1 shows the microbial counts in uncontaminated soil, contaminated soil and layer chicken droppings. Layer chicken dropping had the highest count in bacterial (1.32 x 10 7 Cfug -1 ) and fungal count (2.07 x 10 6 cfug -1 ) while contaminated soil had the lowest count in bacterial(3.19 x 10 6 cfug -1
RESULTS
) and fungal count (3.9 x 10 5 cfug -1 ) before amendment.
There were significant difference at P<0.05 between layer chicken droppings and contaminated soil before amendment. Table 2 and 3 shows, the bacterial count in the soil contaminated samples with mean values 2.34 x 10 6 cfug -1 and fungi count with mean value 9.06 x 10 5 cfug -1 while layer chicken droppings 10% amended with soil contaminated shows a mean value of bacterial count 9.58 x 10 6 cfug -1 and fungal count with mean value of 23.91 x 10 5 , there were significant difference at P<0.05 between layer chicken droppings amended with soil contaminated and soil contaminated unamended. Table 7 shows that, the highest count of hydrocarbon utilizing bacterial were obtained at 10% layer chicken droppings amended with soil contaminated with a mean value of 2.32 x 10 6 cfug -1 while the least hydrocarbon utilizing bacterial count were obtained in the control sample (sample without layer chicken droppings amendments) with a mean value of 5.74 x 10 5 cfug -1 and the highest hydrocarbon utilizing fungal were obtained at 10% amendment with a mean value of 1.63 x 10 6 cfug -1 and the least hydrocarbon utilizing fungal count was obtained in the control sample (sample without layer chicken dropping amended) with a mean value of 3.22 x 10 5 cfug -1 . There were significant difference at P<0.05 for both hydrocarbon utilizing bacterial and fungal count in 10% layer chicken droppings with of contaminated soil unamended. Table 8 shows that, Klebsiella, Pseudomonas and Proteus vulgaris occurred most frequently while Escherichia Coli was absent for most part of the soil samples observed. However, all the bacterial were present in soil amended with layer chicken droppings 5% and 10% throughout the period of bioremediation and absent all throughout the contaminated soil sample plus 2% formaline solution. In Table 9 , Aspergillus niger. Aspergillus fumigatus and Mucor species were present most frequently in all treatments while Penicillium species and Fusarium species occurred least frequently in contaminated soil and layer chicken droppings respectively and were all absent in contaminated soil sample plus 2% formaline solution.
Occurrence of Microorganisms
DISCUSSION
The layer chicken droppings used had highest counts (1.32 x 10 7 cfug -1 ) of bacteria and fungi (2.07 x 10 6 cfug -1 ) ( Table 1 ). These counts were higher than those reported by Obire and Akinde (2008,) Obire et al, (2008) , Ugochukwu et al, 2016 . The difference in counts could be due to pH and organic matter content which could aid the proliferation of microorganisms.
The bacteria and fungi count were most significant difference (p < 0.001) at layer chicken dropping. The bacterial and fungal count of soil samples used from petroleum products contaminated and uncontaminated sites as presented in table 1 showed that the uncontaminated sample with (5.94 x 10 6 cfug -1 ) for bacteria and (1.27 x 10 6 cfug -1 ) for fungal had higher counts compared to contaminated site with (3.19 x 10 6 cfug -1 ) for bacterial and (3.9 x 10 5 cfug -1 ) for fungi. There were no significant difference (p > 0.05) at soil contaminated with petroleum product and uncontaminated soil. This indicates that the petroleum products in the contaminated sites have adversely affected the growth of the organisms as reported by Eja et al., (2003) . The occurrence of Klebsiella pseudomonas and proteus vulgaris in soil contaminated with petroleum products may be due to their ability to utilize oil as their carbon source (Sira et al, 2010) . This may have also been the reason for their presence in the soil even after two (2) months of bioremediation of petroleum products contaminated soil while the fungi most frequently isolated from the amended contaminated soil in the laboratory were genera of Aspergillus and Mucor (table 9). The breakdown of petroleum hydrocarbon by fungi particularly of the genera Aspergillus, Mucor, Penicillium and Fusarium has been reported by several authors (Obire et al, 2008; Ibiene et al, 2011) . Aspergillus species in particular are reported to be good producers of cellulose, the enzymes responsible for the breakdown of cellulose in petroleum products (Wong et al, 2008) . Fungi are notably aerobic and can also grow under environmentally stressed conditions such as low pH and poor nutrients status (Daris and Westlake, 1979). 
CONCLUSION
This study shows that layer chicken droppings have great potentials for the remediation of soils contaminated with petroleum products within a reasonable time, due to the source of nutrients for microbial activity and it habours microorganisms capable of utilizing hydrocarbons as source of carbon and energy thus, potentially useful in soil contaminated with petroleum products sites, that is, the use of the right types and quantities of nutrients and provision of favourable environmental conditions for the growth of the oil -eating microbes. The use of layer chicken droppings yielded a great degree of bioremediation in the study.
